Abstract: Nanotechnology is gaining tremendous impulsion in the present century due to its capability of modulating metals into their nanosize. They exhibit a high surface/volume ratio leading to different properties far different from those of the bulk materials. The development of uniform nanoparticles has been intensively pursued because of their technological and fundamental scienti?c importance. The use of iron-based technologies is a rapidly developing field, with a range of techniques proposed which make use of iron as a reductant, or as a sorbent, which have been tested at various scales of application. In this study the iron based materials were synthesized by precipitation method and characterized with SEM equipped with EDS, UV-VIS, FT-IR, Raman, particle size determination and Zeta potential.
INTRODUCTION
and desired application flexibility [5, 6] . Environmental Nanotechnology is a new scientific field being shaping of current environmental engineering and developed since 1980s. Nanotechnology is the science. manipulation of individual atoms and molecules to create
In the environment, iron plays an important role in materials and devices with vastly different properties.
contaminant mobility, sorption and breakdown due to The physical and chemical properties of metal its role as an electron donor (i.e. during the oxidation of nanoparticles are mainly determined by its size, shape, Fe to Fe ) and, in its various mineral forms, as a composition, crystallinity and structure [1, 2] . Control over precipitant/sorbent substrate. The variable oxidation these parameters is crucial for a successful utilization of state of iron, its ability to co-ordinate to oxygen, nitrogen the size-dependent properties that are unique to and sulphur atoms and to bind additional small molecules, nanoparticles like assembly of monolayer-protected mean that iron is one of the most important trace elements nanoparticles into crystalline arrays of one-, two-or in biological systems and plays an important role in many three-dimensions. Nanoparticles are a special group of reactions in the human body. Over the last few years, materials with unique features and extensive applications various synthetic methods have been developed to in diverse fields [3] . Studying these particular features has produce iron nanoparticles [7, 8] modify the nanoparticle always been of great interest to many scientists. In fact, surface properties [9, 10] and enhance the efficiency for nanoparticles display completely unique properties in field delivery and reactions [11, 12] . comparison with their large-size counterparts [4] .
In this study we have synthesized and characterized For environmental applications, nanotechnology offers the iron based nano and micro particles. The the potential of novel functional materials, processes characterization of these materials has been done by SEM and devices with unique activity toward recalcitrant equipped with EDX, UV-VIS, XRD, FT-IR, Raman, particle contaminants, enhanced mobility in environmental media size determination and Zeta potential.
nanotechnology is considered to play a key role in the 2+ 3+ Immediately after the first drop of reducing agent into ultraviolet to visible is still a versatile research tool. Just iron solution, black particle was appeared. Then, further as in the case of FT-IR, UV-VIS can be used to analyze mixing for 15 to 20 min produced the maximum yield of certain compounds used in the functionalization of black iron particles. Black iron particles were then nanoparticles for dispersions and applications. Changes separated from the solution by vacuum filtration using in the UV part of the spectrum can commonly be Whatmann cellulose nitrate membrane filter (0.45 µm). protocol [14, 15] by hydrolysis of aqueous solution and narrow absorption bands were obtained at 300 and containing iron salts and a base at room temperature in 290 nm which is a characteristic of mono-dispersed iron ambient atmosphere. The FeCl .6H O (1.35g) and nano-particles (Figs. 4a and 4b). at 30°C. To the above mixture, 50 ml of 0.5M NaOH was Particle Size Determination (DLS) and Zeta Potential: added rapidly while stirring vigorously under inert gas DLS is the measurement of fluctuations in scattered light atmosphere (N ). The Fe O sediment was collected using intensity with time. These fluctuations in intensity arise 2 3 4 a permanent magnet. The black powder was rinsed with due to the random Brownian motion of the nanoparticles. double distilled water followed by washing with ethanol Therefore, the statistical behavior of these fluctuations in for several times to remove all impurities. A black scattered intensity can be related to the diffusion of the precipitate was obtained under N atmosphere and stored particles. Since larger particles diffuse more slowly than 2 until use. smaller particles one can readily relate particle size to Iron monosulphide (FeS) (100 mesh, 99.9%) micro measured fluctuations in light scattering intensity. With particles (MPs) was obtained from Aldrich.
MATERIALS AND METHODS
modern instruments such as the SZ-100 the technique is Raman Spectroscopy: Raman spectroscopy allows characterization of many types of samples without any specific preparation. The Raman spectra were obtained using a Lab RAM HR visible single spectrometer equipped by a microscope and a Peltier-cooled CCD detector. The 633 nm He-Ne laser line was used for excitation. Raman measurements were performed at room temperature and atmospheric pressure (Fig. 6) . The characteristic peak positions of all the three iron based particles were determined in the Raman region of interest in this investigation: 100-1200 cm . 4. Priyanka, G., P. Brian, W.B. David, H. Wenjie, P.J.
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